Abstract
ratios improve the synergistic coupling of technologies while low values lead to a clear 21 antagonistic effect. Because during oxidation progress this ratio is decreased, the observed 22 effect on mineralization is much lower than in the oxidation of the raw molecule. Opposite 23 to this low effect on the oxidation of organics, the improvement in the performance of the 24 disinfection by coupling UV to electrolysis is much clearer. In addition, UV irradiation 25 modifies significantly the chlorine speciation and helps to prevent the formation of hazardous 26 species such as chlorate and perchlorate during the electrochemical processes. In this context, the role of peroxocompounds seems to be very important in order to fully 49 understand the efficiency of the treatment. It is well-known that the electrochemical oxidation 50 of wastewater with high concentration of sulfate leads to the formation of peroxosulfate [17, 51 18] by the direct oxidation of the anion on the anode surface (Eq. 1), followed by the 52 recombination of the free sulfate radicals (Eq. 2). In addition to this direct electrolytic mechanism, it is known that conductive-diamond anodes 56 promotes the production of free hydroxyl radicals at high current densities (Eq. 3). These 57 species have a huge oxidation capability and they can react with sulfate anions (Eqs. and the relatively high concentration of chloride and sulfate, which were above 110 and 120 mg dm -3 , respectively. In addition, to study the removal of persistent organic pollutants in this wastewater, 100 mg dm -3 of caffeine was added to this effluent. Thus, in addition to the well-known direct electrolysis of chlorides to yield chlorates, 311 electrolysis with diamond coatings can produce other highly oxidized chlorine species by the 312 action of hydroxyl radicals such as it is pointed out in Eqs. 13 to 18. can be seen in Figure 5 , kinetic constants for the depletion of the raw species tested ranged Figure 6 shows the effect of the ThOD/TOC ratio on the synergy coefficient. It is important 347 to note that not only carbon is oxidized (that explains the dispersion of data), but it is possible 348 to observe a direct relation between synergism and a difficult mineralization. As it can be 349 observed, the higher the ratio, the higher is the synergy. For low ThOD/TOC ratios (highly wastewater: 5000 mg dm -3 Na2SO4; anode: BDD; cathode: SS; UV254 nm: 4 W.
356
Disinfection seems to be a more important process for the combination of UV irradiation and 
366
As expected the higher the specific power irradiated, the faster is the disinfection. Results are 367 fitted to a first order kinetic and as it can be seen in the part (b) of the figure, the kinetic 368 constant depends linearly on the specific power irradiated.
369
Combination of electrolysis and photolysis should be carried out in a different way in this 370 case, because during electrolysis with diamond, the production of highly undesirable species 371 such as chlorates and perchlorates are formed [63, 64] and their occurrence prevents its 372 application. The formation of these species could be avoided by applying very low current 373 densities, and thus, the combined process is not an UV irradiation assisted electrodisinfection,
374
but an electrochemically assisted UV disinfection. 
385
An additional interesting point is the chlorine speciation. Figure 9 compares the species 386 produced in the electrolytic and photo-electrolytic disinfection. can be well-combined with hypochlorite and lead to a broader spectra of microorganisms.
397
Regarding the formation of other disinfectant species, the presence of persulfate was 398 discarded during the process due to the low current densities applied. Hence, the generation 399 of sulfate radicals, from the photo-activation of persulfate, does not take place in the 400 electrodisinfection process. 
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